2 kHz are difficult to measure accurately because testing is usually done in small, very shallow pools where problems with standing waves and interference are nearly insurmountable. Also, most underwater transducers cannot produce the high amplitudes needed with low enough distortion. To avoid this problem, we used airborne speakers to measure the underwater hearing sensitivity of three captive belugas during 1983. We report three low-frequency audiograms, with new data at 125,250, and 500 Hz and data at 1, 2, 4, and 8 kHz that agree with those measured for belugas by White et al. (1978) .
I. METHODS
We tested the subjects in the underwater theater at Sea World in San Diego. Dimensions of the pool were 13 m At the beginning of a series, the trainer used a hand cue to send the whale to the station. When the subject was properly positioned at the station, the trainer pushed a start but- ton. After a random time delay of 1 to 15 s, a 0.5-s test signal was presented at a level 6 dB below the mean response level during past presentations of that frequency. If the animal detected the test signal, it had to back from the target within 2 s and swim to the trainer.to get a fish reward. Otherwise, it remained at the station, the amplitude was increased by 2 dB, and the stimulus presented again. This stepwise increase in level continued until the subject responded or until six levels ( 12-dB range) were presented. Thus every frequency was tested by a series of from one to six ascending levels. A catch series was identical to a test series except that six "levels" of silence would be presented. Responding to a catch series as ifa test signal were present was a false alarm (FA). Data from an individual's session were rejected if both catch series yielded false alarms or if a whale responded inappropriately more than once during the session. Assuming that a whale responded to the first stimulus it could hear, every ascending series in which a subject responded to any but the first level gave a detection threshold. We assumed that the actual threshold was midway between the level the whale detected and the previous, lower level. The average level of all responses at a particular frequency is the 50% probability estimate of hearing sensitivity. Table I summarizes our low-frequency hearing data for three belugas. The hearing curves for the three subjects are very similar, with the greatest variation ( 12 dB) at 500 Hzo The young male was slightly more sensitive to low frequencies than either of the adults. The adult male's hearing was 
II. RESULTS AND DISCUSSION

INTRODUCTION
The basic problem addressed here is the difference between predictions of outdoor sound propagation, which generally are made at a single frequency, and experimental measurements, which are often made with a relatively broadband filter averaging over many frequencies. It has been shown that frequency-dependent atmospheric absorption can lead to a propagation loss for a band of noise that is much different from that for a pure tone at band center.
• Another physical phenomenon that has a strong frequency dependence is the ground effect important for geometries similar to those in Fig. 1 .
When a pure tone is propagated over a ground surface, there are certain frequencies where the direct and reflected rays interfere destructively. Figure 2 shows a typical spectrum that illustrates the problem. The interference dips at 250 and 800 Hz show that the ground surface can cause rapid variations in the relative sound-pressure levels with frequency. This spectrum shaping compounds the problem of spectral measurements of broadband noise signals that propagate over the ground. A finite bandwidth filter will perform some type of average over these dips. When this occurs, the level measured for a pure tone can differ dramatically from that measured for a band of noise.
